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0 Sound-producing amusement or educational apparatus. 


® Apparatus for carrying out an amusement , edu- 
cational or similar function accompanied by audible 
sounds relating to an article, comprises a static 
memory unit (2) adapted to be located at a fixed 
location with respect to the article and including a 
read-only memory having digitally stored therein a 
recording of particular audible sounds relating to the 
article, and a portable sound-producing unit (4) to be 
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carried by a user for converting a digital recording 
stored in the read-only memory of the memory unit 
to audible sounds. The sound-producing unit stores 
the digital data from the memory unit at a rate faster 
than the normal speech rate, and plays it back at the 
normal speech rate. Examples of applications of the 
apparatus include museum and exhibition displays 
and geographical directories. 
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The present invention is related to that of my 
Patent Application No. 87630006.2 , filed January 
20, 1987 , which describes various forms of ap- 
paratus for carrying out an amusement or educa- 
tional function accompanied by audible sounds re- s 
lating to an article, such as a book, toy or doll. 
Briefly, the apparatus described therein comprises 
a fixed memory unit to be attached to the article or 
at a fixed location in the vicinity thereof and includ- 
ing a read-only memory having digitally stored io 
therein a recording of particular audible sounds 
relating to the article, and an output device. The 
apparatus further includes a portable sound-pro- 
ducing unit to be carried by a user and means to 
convert a digital recording stored in the read-only ts 
memory of the memory unit to audible sounds. The 
sound-producing unit further includes an input de- 
vice which, when coupled to the output device of 
the memory unit, plays back the particular record- 
. ing stored therein, and when coupled to the output 20 
device of another article having a different record- 
ing stored therein, plays back that recording. Thus, 
the same sound-producing unit is usuable with a 
plurality of such articles having different recordings 
therein. 2s 

The present invention is directed to new ap- 
plications of such apparatus. Illustrative examples 
of such new applications as described herein in- 
clude museums or exhibitions displaying, different 
articles each described in a message recorded in 
the memory unit; sales, manufacturing, and main- 
tenance demonstrations for describing an article or 
the manner of its manufacture or maintenance: and 
geographical directories, providing directions for 
travelling to vanous destinations marked thereon. 35 
Many other applications of the invention will bo 
apparent from the description below. 

According to the present invention, there is 
provided apparatus for carrying out an amusement 
or educational function accompanied by audible aq 
sounds relating to an article, said apparatus com- 
prising: a static memory unit adapted to be located 
at a fixed location with respect to the article and 
including a read-only memory having digitally 
stored therein a recording of particular audible 4S 
sounds relating to the article, and an output device: 
and a portable sound-producing unit to be carried 
by a user and including an input device adapted to 
be coupled to the output device of the static mem- 
ory unit and means to convert a digital recording so 
stored in the read-only memory of the static mem- 
ory unit to audible sounds: said sound-producing 
unit further including a random-access memory for 
receiving the digital data stored in said static mem- 
ory unit at a rate faster than the normal sp ech 55 
rate, and control means for playing-back the digital 
data or part of it received in said random-access- 
memory at the normal speech rate. 


Several embodiments of the invention are de- 
scribed below for purposes of example. 

In some described embodiments, the static 
memory unit is a passive unit, not having its own 
povyer supply; both the transfer of power from the 
portable sound-producing unit and the transfer of 
data from the memory unit are effected via the 
output and input devices. In other described em- 
bodiments, the static memory unit is an active unit, 
having its own power supply; only the transfer of 
data from the memory unit to the portable sound- 
producing unit is effected via the output and input 
devices. 

Also described are arrangements wherein the 
output device of the static memory unit, and the 
input device of the portable sound-producing unit, 
are inductively-coupled devices, optically-coupled 
devices, or mechanically-coupled devices. 

The invention is particularly useful for a mu- 
seum or exhibition displaying a plurality of articles, 
the plurality of recordings stored in the read-only 
memory of the memory unit include a message for 
each of the articles. According to another feature, 
the, memory unit may include a plurality of read- 
only memories each including its respective output 
device, each read-only memory having digitally re- 
corded therein a recording of the same message 
but in a different language. 

According to a further optional feature, the 
read-only memory unit may also have digitally 
stored video signals related to the article, and the 
sound-producing unit may include a visual display 
and means to display the video signals recorded in 
the read-only memory of the memory unit as a 
picture in the visual display. Such an arrangement 
is particularly useful in sales, manufacturing, or 
maintenance demonstrations, for describing an arti- 
cle, or the manner of its manufacture or main- 
tenance. 

A further application of the invention is de- 
scribed as a geographical directory, wherein the 
fixed memory unit includes a map having markings 
thereon indicating a reference location and the lo- 
cations of a number of possible destinations with 
respect thereto, a read-only memory having digital- 
ly recorded therein a plurality of messages each 
providing directions for travelling from the refer- 
ence location to one of said destinations: the ap- 
paratus further including selector means for select- 
ing the recorded message for a selected destina- 
tion. As described below, the selector means may 
be of the map or on the portable unit. 

Further features and applications of the inven- 
tion will be apparent from the description below. 

The invention is herein described, by way of 
example only, with reference to the accompanying 
drawings, wherein: 

Fig. 1 illustrates an application of the inven- 
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tion in museusm or exhibitions; 

Fig. 2 Is a block diagram more particularly 
illustrating the apparatus used in the application of 
Fig.1: 

Rg. 3 illustrates one fonn of portable sound- 
producing unit that may be used with tlie static 
memory unit in the apparatus of Figs. 1 and 2; 

Figs. 4a and 4b are circuit diagrams Illustrat- 
ing one form of apparatus that may be used in the 
portable and static units, respectively of the block 
dlagrahn of Fig. 2; 

. Fig. 5 illustrates a series of signals helpful in 
understanding the circuit diagrams of Figs. 4a and 
4b; 

Figs. 6 and 7 pictorially illustrate two forms 
of portable sound-producing units which may be 
included in the apparatus of Figs. 1-5; 

Fig. a is a block diagram illustrating the 
apparatus including an optical coupling between 
the static and portable units for transferring data, 
and an inductive coupling for transferring energy; 

Fig. 9 is a block diagram illustrating the 
apparatus including a mechanical coupling between 
the two units; 

Fig. 10 is a block diagram Illustrating a vari- 
ation wherein the memory unit Is an active unit and 
is optically coupled to the portable sound-produc- 
ing unit; 

Fig. 1 1 is a block diagram illustrating a fur- 
ther variation wherein the memory unit is also an 
active unit but is coupled to the portable sound- 
producing unit by a radio-frequency coupling; 

Rg. 12 diagrammatically illustrates the In- 
vention embodied in a geographical directory for 
providing directions to travellers from one location 
to another; and 

Figs. 13 and 14 illustrate two variations in 
the geographical directory of Rg. 12, 

The invention is illustrated in Rg. 1 as em- 
bodied In a museum or exhibition environment 
wherein displayed artworks or other articles on 
exhibition are described by recorded audio mes- 
sages to be played back to the viewer. The appara- 
tus includes two basic units, namely: a static mem- 
ory unit, generally designated 2, at a fixed location 
in the vicinity of the article displayed and contain- 
ing a digitally-recorded message related to the 
article; and a portable sound-producing unit, gen- 
erally designated 4, to be earned by the user and 
to be plugged Into the static memory unit 2 for 
receiving the digitally-recorded message and for 
playing It back to the user. 

The static memory units 2 is a passive unit and 
does not contain its power supply; rather, it con- 
tains only the electrical components for storing the 
messag in digital form, for receiving energy from 
the portable unit, and for outputting the stored 
message via its output device 6. The sound-pro- 


ducing unit 4, carried by the user, contains the 
power supply for both units. It also contains all the 
other components, Including an input device 8 
pluggable into the output device 6 of the memory 
5 unit 2 for receiving the recorded message and for 
playing it back to the user via a speaker, e.g., 
earphones 10, 

Thus, the memory unit 2 contains a specific, 
digitally-recorded message related to its respective 
10 displayed article DA, while the sound-producing 
unit 4 is in the form of a standard device selec- 
tively pluggable into the memory unit 2 of any of 
the displayed articles in order to receive and play 
back the message for the respective article, 
1$ In the example illustrated in Fig. 1, the memory 
unit 2 is illustrated as being carried in a guard rail 
12 or the like In front of the respective displayed 
article DA; however, in order to avoid congestion in 
front of the displays it may be preferred to locate 
20 the memory units 2 of many displays away from 
the displays, such as at the entrance to the room 
or hall where such displays are found. 

Fig. 2 diagrammatically illustrates the contents 
of the static memory unit 2 and the portable sound- 
as producing unit 4; Fig. 3 illustrates one exarnple of a 
portable sound-producing unit which may be used; 
and Fig. 4 is a block diagram Illustrating one exam- 
ple of electrical circuitry that may be used in both 
the static memory unit 2 and the portable sound- 
30 producing unit 4. 

As shown in Fig. 2, memory unit 2 includes 
circuitry, generally designated 20, for storing 
speech in compressed digitized form, and circuitry 
22 for receiving electrical energy from the sound- 
as producing unit 4 via one path 23, and for transfer- 
ring data to the sound-producing unit 4 via a sec- 
ond path 24. The portable sound-producing unit 4 
carried by the user includes a power supply 25, 
such as batteries, and a circuit, generally des- 
40 ignated 26, for transferring energy from its power 
supply to the memory unit 2 via path 23, and also 
for receiving data from the memory unit via path 
24. Sound-producing unit 4 further includes an in- 
termediate memory 27 for storing the digital data 
45 received from memory unit 2 via data transfer path 
24, and further circuitry 28 for synthesizing the 
speech signals In order to play-back the message 
via an amplifier 29 and the speaker 10 carried by 
or attached to the sound-producing unit All the 
60 foregoing operations are under the control of a 
controiler. generally designated 30. 

The storage device included within circuitry 20 
of memory unit 2 is a read-only memory (ROM), 
since the message is a fixed one for the particular 
65 article displayed. On the other hand, the storage 
device within the intermediate memory 27 of th 
sound-producing unit 4 is a random-access mem- 
ory (RAM), since the information recorded therein 


05/10/2004, EAST Version: 1.4,1 


5 


BP 0 380 727 A1 


6 


changes with each new use of the sound-producing 
unit Controller 30 controls the sound-producing 
unit 4 so as to transfer the information from the 
ROM of circuitry 20 in the memory unit 2 at a fast 
rate, much faster than the normal speech rate, and 
controls the intermediate memory circuitry 27 of 
the sound-producing unit 4 to - play-back this in- 
formation at the normal speech rate. 

If the sound-producing unit 4 to be carried by 
the user is rented out. rather than owned by the 
user, this unit preferably would also include an anti- 
theft device, generally designated 32. such as a 
resonant body, which would actuate a signal or 
alarm if carried through a detector to prevent the 
theft of such units. Unit 4 may also include a 
display 34 for displaying certain Information as 
described below particularly with reference to Rg. 
7. 

Fig, 3 (Illustrates one example of a portable 
sound-producing unit 4 which may be used in the 
system of Figs. 1 and 2. Thus, unit 4 includes a 
housing 40 containing a speal<er 42 to be applied 
over the user's ear for hearing the played-back 
messages. Unit 4 further includes a plug 43 cor- 
responding to input device 8 in Fig. 1, for plugging 
into any one of a plurality of output sockets 44a- 
44h of the memory unit, corresponding to output 
device 6 in the static memory unit 2 of Fig. 1. In 
this example, memory unit 2 includes a plurality of 
ROM's, each containing a different stored mes- 
sage, and each provided with a separate output 
socket 44a~44h. In the illustrated example, the 
ROM's for these output devices may store the 
same message but in different languages, each 
language identified by a legend over the respective 
plug 44a-44h and selected by the user by insert- 
ing plug 43 of the portable unit 4 into the respec- 
tive plug 44a"44h. 

Each of the sockets 44a-44h includes a pin 45 
engageable with a reset switch 46 carried by plug 
43 of the portable unit 4 to automatically initialise 
the energy and data transfer process of the porta- 
ble unit 4. Thus, immediately upon inserting plug 
43 of the portable unit 4 into on© of the sockets 
44a-44h. the portable unit is initialized, and the 
message stored m the ROM of the static unit 2 is 
immediately transferred to the RAM of the portable 
unit 4, corresponding to the socket into which the 
portable unit is plugged. 

In the example described herein, each ROM, 
for each plug 44a-44h. contains a plurality of mes- 
sages for a plurality of displayed articles, e.g., a 
plurality of artworks occupying a common room or 
a common, hall and each identified by a different 
number. In this example, the messag s for ail the 
displayed articles would be simultaneously loaded 
into the portable unit 4, in the language selected by 
the user by plugging into the respective plug 443- 


44h; and then the user, at his convenience, subse- 
quently selects each message to be played back 
by depressing the appropriate message-selector 
key or keys 47 provided in the portable unit 4. 

5 Portable unit 4 illustrated in Fig. 3 further in- 

cludes an On-switch 48a, an Off-switch 48b. and an 
indicator 49 for displaying the number of the 
message-selector key or keys 47 depressed. 

Figs. 4a and 4b illustrate one circuit implemen- 

w tation of the apparatus of Fig. 2 including the 
portable sound-producing unit 4 of Hg. 3. In this 
implementation, the memory unit 2 is a passive 
unit; also, the sockets 44a-44h outputting the in- 
• formation from the memory unit 2, and the plug 43 

/5 for inputting this information into the portable 
sound-producing unit 4. are inductively-coupled de- 
vices performing the functions of transferring en- 
ergy from unit 4 to unit 2 via path 23 (Rg. 2), and 
also for transferring data from unit 2 to unit 4 via 

20 path 24. V 

Fig. 4a illustrates the circuit of the portable 
sound-producing unit 4. and Rg. 4b illustrates the 
circuit of the static memory unit 2. 

Thus, as shown in Figs. 4a and 4b, the porta- 

25 ble sound-producing unit 4 includes two coils 50, 

51. both incorporated in its plug 43; and the mem- 
ory unit 2 also includes two coils 52. 53, both 
incorporated in each of its sockets 44a-44h. When 
plug 43 is inserted into one of the sockets 44a-44h. 

50 high-frequency energy from the power supply 54 of 
the portable unit 4 is transferred via coils 50 and 

52, constituting energy-transfer path 23 in Fig. 2, to 
the memory unit 2: and the data from the memory 
unit is transferred via coils 53 and 51, constituting 

35 the data-transfer path 24 in Rg. 2, to the portable 
sound-producing unit 4. This inductively-coupled 
anrangement obviates the need for direct mechani- 
cal contact between plug 43 and the sockets 44a- 
44h. and thereby reduces the possibility of mal- 

40 function because of defective contact, as well as 
reduces the need for maintaining good electrical 
contact between the plug and socket. !t will be 
appreciated that a single coil on each unit may be 
used for effecting both energy and data transfer. 

45 The power supply, battery 54, in the portable 
sound-producing unit 4 supplies power to that unit 
and also to the passive memory unit 2 under the 
control of the On-dff keys 48a. 48b. schematically 
indicated together at 48 in Rg. 4, and the Reset 

50 switch 46. An RF oscillator 55 supplies the power 
via an amplifier 55 to coil 50 of the portable unit 4 
in the energy transfer path 23 to the static memory 
unit 2. 

The data transfer path 24 transfers the data 
55 stored in ROM 57 of the static memory unit 2 to 
the RAM 58 of the portable unit 4. Both memories 
57 and 58 are organized according to bytes, each 
including eight bits. Memory unit 2 further includes 
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a shift register 59 which receives the data from 
ROIVI 57 in a parallel manner, and shifts it out 
serially via a pulse width modulator 60 and coils 
53. 51, to the RAM 58 in the portable unit 4. This is 
done by providing each frame with nine time slots: 
eight are for data bits, and one is for sync. During 
each of the first eight time slots, one bit is sent out 
from the static unit 2 to the portable unit 4; During 
the ninth time slot, a counter 61 in the memory unit 
2, connected to the address bus of the HOM 57. is 
incremented, and the contents of R0I\4 57 are read 
out to the shift register 59. 

More particularly, the system illustrated in Figs. 
4a and 4b operates as follows: 

Upon the insertion of plug 43 of the portable 
unit 4 into one of the sockets 44a-44h of the static 
memory unit 2. reset switch 46 in the pfug is 
actuated by pin 45 In the respective socket. This 
produces the reset signal a (Fig. 5) which starts the 
down-loading process for~Ioading RAM 58 in the 
portable unit 4 with the contents of the ROM 57 in 
the static unit 2. 

The 27 MHz output of oscillator 55 is divided 
by 16 in circuit 62 and then by 9 in circuit 63. The 
output of these two divider circuits is applied to 
gate 64, enabled by the reset signal a to produced 
signal b (Fig, 5). The first eight time slots in signal 
b are "Tiigh" to transfer eight bits from ROM 57 of 
the static unit 2 to RAM 58 of the portable unit 4; 
the ninth time slot is "low" for synchronization. 

Signal b. added to the RF carrier signal from 
oscillator 55, is applied to amplifier 56 which pro- 
duces the output signal c (Fig. 5). Signal c is 
transferred to coil 50 of the'portable unit 4. 

As shown by the energy transfer path 23 in 
Fig. 4, signal c is transferred to coil 52 of the static 
unit 2. This signal, after rectification by full-wave 
rectifier 65 and regulation by regulator 66, is used 
to power the circuit in the static unit 2. 

Signal c from coil 52 is also used for transfer- 
ring the daTa from ROM 57 of the static unit 2 to 
RAM 58 of the portable unit 4 via data transfer path 
24 in the following manner. 

The signai c picked up by coil 52, after rec- 
tification in rectifier 65, is applied to envelope de- 
tector 67 producing signal d, and then to reset 
circuit 68 to produce the resel signal to counter 61. 
Signal d from envelope detector 67 is also applied 
to timing circuit 70, which produces the appropriate 
pulses for controlling the timing of counter 61, 
ROM 57 and shift register 59. As indicated earlier, 
counter 61 is connected to the address bus of 
ROM 57. 

Counter 61 is loaded with O's when receiving 
the Reset Pulse, and is incremented by "1 " when- 
ever a sync time slot (the ninth time slot) of the 
frame is detect d. ROM 57 Is organized in bytes of 
eight bits, and is activated during the sync (ninth) 


time slot. 

After each new address is ready from the 
counter 61. th contents of this address of the 
ROM 57 are read into shift register 59. As de- 

5 scribed earlier, shift register 59 has parallel inputs 
(therefore eight input lines) and a serial output (one 
output line). Thus, each address in the ROM 57 is 
transferred into the shift register 59 during the ninth 
time slot of the respective frame, and is read out of 

10 the shift register during the eight first time slots of 
the next frame as controlled by timing circuit 72, 
which produces a clock pulse to the shift register. 
The contents of the shift register are thus outputted 
serially to the pulse width modular 60, also con- 
75 trolled by timing circuit 72,'to produced signal e. 

Rg. 5 illustrates signals e, f, g and h as" ap- 
pearing in three of the time sTots. each composed 
of four phases. The first phase is always "1 the 
last phase is always "0"; and the levels of the 
20 second and third phases depend on the data value. 
Thus, both of the second and third phases are "0" 
to represent "0", and both are "1" to represent 

Thus, signal e illustrated in Rg. 5 shows three 
25 time slots representing the values "0. 1, 0". 

Signai e is modulated by the high frequency 
from coil 52 to produce signal f (Fig. 5). which 
latter signai Is transmitted via coir 63 of the static 
unit 2 to coil 51 of the portable unit 4 in data 
30 transfer path 24. 

In the portable unit 4, envelope, detector 75 
removes the high-frequency carrier from the data 
signal, leaving only the data signal as shown by 
signal g; the latter signal is the same as the 
06 previously-mentioned signal e, plus the small prop- 
agation delay time (At). TheTatter signal is applied 
to data clock timer 76 which produces signal h. As 
shown in Fig. 5. signal h is a square way of~four 
phases; phases PH-1 and PH-2 are always "0". 
40 and phases PH-3 and PH-4 are always "1". Shift 
register 77 samples the value of signal g at its 
middle point, i.e.. when signal h goes fronT "0" to 
"r*. If signal g is "0" at this point, tiie data repre- 
sented Is "Cfand if it is "1" at tiiis point, the data 
45 represented Is "1 

Shift register 77 has a serial input and parallel 
outputs. Signal g ls always connected to tiie serial 
input, and the Tnput is latched only at the mid- 
pointof signal g. i.e.. when signai h goes from "0" 
50 to"1". 

Signal h is divided by "8" to produce a WRITE 
pulse to RAM 58 when a new byte is ready for 
"writing" into the RAM. Thus, the RAM 58 of the 
^ portable unit 4 is loaded with the contents of the 
55 ROM 57 of the static unit 2 during the nintii time 
slot of each frame, when the sync pulse Is pro- 
duced. 

The above-described down-loading of tiie con- 
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tents of the ROM 57 of the static unit 2 into the 
RAM 58 of the portable unit 4 is controlled by the 
CPU 30 in the portable unit 4. and the down- 
loading process is completed when counter 79 in 
the portable unit reaches the highest address. 

The play-back of the information down-loaded 
into RAM 58 is controlled by the keyboard 47 via 
CPU 30. This information is fed to the speech 
synthesizer 80 in the portable unit 4 under the 
control of CPU 30 and is amplified by amplifier 81 
before being converted to sound in the speaker 10. 

As described earlier, the data is transferred 
from ROM 57 of the memory unit 2 to RAM 58 of 
the portable unit 4 at a high rate, much higher than 
the normal speech rate, and is reproduced in the 
portable unit 4 at the normal speech rate. This is 
controlled by CPU 30, As one example, 1.5 min- 
utes of speech may be compressed into one 
megabit of memory within ROM 57 of the memory 
unit 2. and maybe transferred to RAM 58 of the 
portable unit 4 in about 1.0 seconds; such data 
may then, or at any subsequent time, be repro- 
duced by unit 4 at the normal speech rate of 1.5 
minutes. 

Fig. 6 IS a pictorial illustration of one form of 
portable sound-producing unit 4 which may be 
used in the above-described system. Its various 
elements are identified by the same reference nu- 
merals as illustrated in Fig. 3. To facilitate portabil- 
ity, its housing 40 is provided with a clip 40a which 
may be clipped to a pocket or belt of the user. 

Rg. 7 pictonally illustrates another form of por- 
table sound-producing unit which may be used, 
particularly in applications for . demonstrating a 
product, or the manner of manufacturing, operating 
or maintaining the product. In this type of applica-. 
tion. it is desirable to record in the memory unit 
(corresponding to unit 2 above) not only audio 
signals relating to the respective article, but also 
video signals illustrating the respective article or 
some aspect involved in its manufacture, operation 
or maintenance. In such an application, the circuit 
20 in Fig. 2 would also include digitized video 
information in compressed form, which video in- 
formation would be transferred via the data transfer 
path 24 to the intermediate memory 27 of the 
portable unit 4 and synthesized in circuit 28 in the 
form of pictures to be displayed in a display. 

Thus, as shown in Fig. 7, the portable unit 80 
includes a screen 81. e.g., an LCD (liquid crystal 
display) for displaying the synthesized video in- 
formation, as well as a speaker 82 for reproducing 
the synthesized audio information. The portable 
unit illustrated in Fig. 7 further includes a plug 83. 
con-esponding to plug 43 in Hg. 6, for plugging into 
a socket of the memory unit, but does not include 
the keys 47 to enable selection of any one of a 
plurality of messages that may be transmitted by 


the memory unit to the portable unit. 

Fig, 8 illustrates another implementation, also 
contactless as in Figs. 4 and 5, for transmitting 
both the energy from the portable sound-producing 

5 unit 94 to the memory unit 92 via the energy 
transfer path (23. Fig. 2). and also for transmitting 
data from the memory unit 92 to the sound-produc- 
ing unit 94 via the data transfer path (24. Rg. 2). As 
in the embodiments of Figs. 4 and 5, the energy 

w transfer path includes inductively-coupled coils 95 
and 96 in the two units 94 and 92. respectively, but 
the data transfer path includes optically-coupled 
devices. For example, the sockets (e.g., 44a~44h, 
Fig. 3) of the memory unit may include infrared 

fs light devices 97. and the plug (e.g.. 43 in the 
portable unit 4) may include photodiodes 98 for 
receiving the data transferred thereto by the light 
devices 97. 

The apparatus schematically illustrated in Fig. 

20 8 is otherwise substantially the same as described 
above with respect to Rgs. 4 and 5. Thus, its static 
memory unit 92 includes a ROM 99 for storing the 
, audio (and video) information In compressed 
digitized form, and a transmitter circuit 100 for 

25 reading -out this information in digitized form to the 
optical devices 97: whereas the portable sound- 
producing unit 94 includes the power supply 101 
for powering that unit as well as the memory unit 
92 via the inductively-coupled coils 96. Unit 94 

30 further includes a receiver 102 for receiving and 
stonng the data transferred via optical devices 97 
and 98 in a RAM 103 at a high rate, and a 
synthesizer 104 for synthesizing the audio signals 
into speech at the normal speech rate for play-back 

as via speaker 105. and for synthesizing the video 
signals for display in the LCD 106, all under the 
control of a controller 107. 

Fig. 9 illustrates another implementation of the 
invention by the use of a conventional mechanical 

40 connector for coupling the memory unit 112 to the 
portable sound-producing unit 114. In this case, the 
memory unit 112 includes a multiple-contact socket 
116. and the portable sound-producing unit 114 
includes a multiple-contact plug 118 engageable 

45 with the contacts of socket 116 for transferring both 
energy from the power supply 120 to the memory 
unit 112, and also for transferring the audio and 
video information stored in its ROM 122 in com- 
pressed digitized form to the portable unit 114 via 

50 a transfer circuit 124. The digitized data is received 
in a receiver circuit 126 in the portable unit 114, 
stored at a fast rate in its RAM 128. and repro- 
duced at the normal speech rate via synthesizer 
130 in speaker 134 and display 136/ under the 

55 control of processor 1 38. 

In the above-descnbed embodiments of the 
invention, the memory unit was a passive unit; that 
is. it does not include a power supply, but rather 
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receives Its power from the portable unit via the 
energy transfer path (23, Rg. 2). Figs. 10 and 11 
illustrate two further embodiments wherein the 
memory unit is an active unit, including its own 
power supply, but also including a data transfer 
path (corresponding to path 24. Rg, 2) for transfer- 
ring its stored data to the portable unit. 

Thus, Fig. 10 is similar to the an'angement 
illustrated In Rg. 8. except that it includes Its own 
power supply 125, and therefore there is no need 
for coils 95 and 96 for transferring energy from the 
portable unit 124 to the memory unit 122. In sub- 
stantially all other respects, the arrangement illus- 
trated in Fig. 10 is similar to that of Rg. 8: it 
includes , a ROM 126 for storing the digitized 
speech and video signals, and a transmitter circuit 
. 127 for transmitting the information via light sour- 
ces 128 to the photodetectors 129 of the portable 
unit 124. 

The arrangement illustrated in Fig. 1 1 also irf- 
dudes an active memory unit, therein designated 
132, including its own power supply 135. In the 
arrangement in Fig. 1 1 . however, the data transfer 
path (corresponding to path 24 in Rg. 1) includes a 
transmitting antenna 138 on the memory unit 132, 
and a receiving antenna 139 on the portable unit 
134. This arrangement thus obviates the need for 
providing a plug In the portable unit and a socI<et in 
the memory unit for transmitting the data from the 
memory unit to the portable unit 

Rg. 12 illustrates the Invention embodied in a 
graphical directory, in which the static memory 
unit, generally designed 142, includes a map hav- 
ing markings thereon indicating a reference loca- 
tion 142a, namely the location of the map and 
thereby of the person seeking information from it 
The map markings also include a number of other 
locations 142b-142n, namely the ultimate destina- 
tions of persons consulting the map. Each of these 
destinations 142b-142n is provided with a socket 
connected to a ROM having digitally recorded 
therein a message providing directions for travel- 
ling from the reference location (that of the map) to 
the respective destination. Thus, a person 
equipped with a portable sound-reproducing .unit 
144 may plug It into the appropriate socket 142b- 
142n according to the desired destination of the 
user, and would thereby receive a message provid- 
ing directions for travelling from the location of the 
map to the desired destination. 

It will thus be seen that in Fig. 12. the selector 
means for selecting the recorded message for a 
particular destination is effected by providing a 
plurality of sockets on the map each located at one 
of the destinations and each effective to select the 
recorded message for the respective d stinatlon. 
Rgs. 13 and 14 illustrate other variations that may 
b used. 


Thus, in Fig, 13, the selector means comprises 
a plurality of manually-operated switches, in the 
form of depressabie keys 242b-242n, each located 
at on© of the destinations of the map 242, and each 
5 effective to select the recorded message for the 
respective destination from the reference location 
242a. which Is provided with a socket as in Rg. 
12, for receiving the plug end of the portable unit 
244. 

^0 Fig. 14 Illustrates a still further variation 
wherein the socket therein designated 342a. for 
receiving the plug of the portable unit 344 is not 
necessarily at the reference location, but rather is 
in the side of the map unit 342, which map unit is 

75 merely provided with conventional markings 342b- 
342n illustrating various destinations from the refer- 
ence, location 342a. Selection of the recorded mes- 
ssage for a selected destination is effected by the 
manually-operated switches (e.g., 47, Rg. 6) of the 

20 portable unit itself, which specify the stored mes- 
sage, corresponding to the selected destination, to^: 
be read-out to the portable unit 

In all the illustrated embodiments, the memory 
unit is described as including one or more read- 

25 only memories (ROM); it will be understood that 
this includes the variations of such memories, 
namely PROM's, EPROM's, EEPROM's, etc. 

While the invention has been described with 
respect to several preferred embodiments; it will be 

50 appreciated that many other variations, modifica- 
tions and applications of the Invention will be ap- 
parent Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 

35 pose of increasing the intelligibility of the claims 
and accordingly, -such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs. 

40 

Claims 

1, Apparatus for carrying out an amusement 
4s educational or similar function accompanied by au- 
dible sounds relating to an article, said apparatus 
comprising: 

a static memory unit adapted to be located at a 
fixed location with respect to said article and in- 

60 eluding a read-only memory having digitally stored 
therein a recording of particular audible sounds 
relating to the article, and an output device; 
and a portable sound-producing unit to be canried 
by a user and including an input.devlce adapted to 

55 be coupled to the output device of the static mem- 
ory unit and means to convert a digital recording 
stored in the read-only memory of the static mem- 
ory unit to audible sounds; 
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said sound-producing unit further including a 
random-access memory for storing the digital data 
stored in said static memory unit at a rate faster 
than the normal speech rate, and control means for 
subsequently playing-back the digital data record- 5 
ed in said random-access-memory at the normal 
speech rate. 

2. The apparatus according to Claim 1, wherein 
said static memory unit is a passive unit, not hav- 
ing its own power supply, both the transfer of ;o 
power from the portable sound-producing unit and 

the transfer of data from the static memory unit 
being effected via said output and input devices. 

3. The apparatus according to Claim 1 , wherein 

said static memory unit is an active unit, having its is 
own power supply, only the transfer of data from 
the static memory unit to the portable sound-pro- 
ducing unit being effected via said output and input 
devices. 

4. The apparatus according to Claim 1 , wherein 20 
said output device of the static memory unit, and 

said input device of the sound-producing unit, in- 
clude inductively-coupled devices. 

5. The apparatus according to Claim 1. wherein 

said output device of the static memory unit, and 25 
said input device of the sound-producing unit, in- 
clude optically-coupled devices. 

6. The apparatus according to Claim 1, wherein 
said output device of the static memory unit, and 

said input device of the sound-producing unit, in- 30 
elude mechanically-coupled devices. 

7. The apparatus according to Claim 1, wherein 
said output device in the static memory unit in- 
cludes a socket, and the input device in the porta- 
ble sound-producing unit includes a plug receivable 35 
in said socket. 

8. The apparatus according to Claim 7, wherein 
said plug includes a reset switch automatically ac- 
tuated by insertion of the plug into the output 
device socket to mitalize the data transfer. 40 

9. The apparatus according to Claim 1. wherein 
said read-only memory of the static memory unit 
has digitally stored therein a plurality of recordings, 
and said control means In the sound- producing 

unit includes a manual selector for selecting the 45 
recording to be played back. 

10. The apparatus according to Claim 9, par- 
ticularly useful for a museum or exhibition display- 
ing a plurality of articles, the plurality of recordings 
stored in said read-only memory of the static mem- 50 
ory unit including a message for each of said 
articles. 


55 


8 


05/10/2004, EAST Version: 1.4.1 


EP 0 380 727 A1 



FIG1 



20 


1 


COM- 
PRESSED 
DIGITIZED 
SPEECH 
(ROM) 


J 


— @ 


05/10/2004, EAST Version: 1.4.1 


EP 0 380 727 A1 


r 


I 

A4a 


A3- 


Ct6 


Ada 


AO 


FIG 3 


A? 


(23 

m m a ^ 

m cu a 
□ Qo a 



A8b 


AAb 



05/10/2004, EAST Version: 1.4.1 


EP 0 380 727 A1 



05/10/2004, EAST Version: 1.4.1 


EP 0 380 727 A1 


52 


Ti t 

23 


FIG 4b 


53 


-^5 


66-^ 


•47 


VOLT 
REG. 


ENVELOPE 
DETECTOR 


1 


68 


.POWER TO 
CIRCUIT 


RESET 


•RESET 


X 


72 


TIMING 


WO 


CIRCU 


59 


TIMING 

ciRcurm 


40- 


PULSE 
WIDTH 
MOD 


LOAD 

aK 
SHIFT 
REG 

PI.S.Q 


DATA 
BUS 


TI 


ROM 


57 

ADOR 
.BUS 


61- 


CLK 


RESET 


FIG 5 


u 



c 
d 


DATAPULSEI DATAPULSEI. DATAPULSEBT 



^ DATA=0 \ DATA=1 
I 





1 

PHA5C 

PHASC 

PH4dt 


1 

1 

3 

4 


DATAsQ 


_r 


05/10/2 004, EAST Version: 1.4.1 


EP 0 380 727 A1 


FIG 8 


ICOl |F='CWERSlJf=yLY UNITf 1/95 



JL 


99 


DIGITIZED 

SPEECH 
& 

RCTURESi: 


107-^ ~C2A 
SOUND F=ROOUCING UNIT 


UGHT C5I0DES "^92 
MEMOFY UNIT 


^120 

136^ niTLr-, --h-r 1 

iLCDl PCWERSUPPiyUNIT 



SPCH^^ 

synthF 

130 


RAM !^ REC. 
128 I 126 


SOUND PRODUCING UNIT 



^112 MEMORY UNIT 


FIG 10 


PHOTO DIODE__ _ ^125 


POWER SUPPLY UNIT 



SOUND PRODUCING UNIT 


m! ^122 MEMORY UNIT 


FIG 11 ! 


139->, , . ,/l38 

r -fY YL__J2^2!!!_ 


LCDI POWER SUPPLY UNIT 



POWER suppiy"uF?f] 


TRANS 


DIG. 
SPCH 
& 

PICS 


SOUND PRODUCING UNIT ^ ^f' 


MEMORY UNIT 


05/10/2004, EAST Version: 1.4.1 


EP 0 380 727 A1 



05/10/2004, EAST Version: 1.4.1 


J 


European Patent 
Oftlce 


EUROPEAN SEARCH REPORT 


AppKcatioo Number 


EP 89 10 1687 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Ca(eg«ry 



US-A-4 213 119 (WARD et al.) 
* Figure 2; column 3, lines 9-15; 
column 4, line 63 - column 5, line 2; 
column 6, lines 35-44; column 11, lines 
54-68; column 15, lines 47-50 * 


EP-A-0 252 184 (ROCKWELL INTERNATIONAL 
CORP.) 

* Figures 1,2; column 3, lines 14-31 * 


CLASSIFICATION OF THE 
APPLICATION ant. CI. 5) 


A 63 H 5/00 


TECHNICAL FIELDS 
SEARCHED <Int 0.5) 


A 63 H 


The present search report has beeo drawn up for all claims 


Place of surcb 

Date of completion of ttM utnh 

Examuaer 

THE HAGUE 

12-10-1989 

SEDY, R. 


CATEGORY OF OTED DOCUMENTS 

X : particularly relevant If laJten alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : noivwritien disclosure 
P : Intermediate document 


T : theory or principle underlying the Invention 
£ : earlier patent document, but published on, or 

after the filing date 
D : documeot cited in the application 
L : document dted for other reasons 


& : member of the same patent family, corresponding 
document 


05/10/2004, EAST Version: 1.4.1 


